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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation 
of irregularities in the electrical resistance values of a 
source/drain region .and a gate electrode, by introducing 
elements, molecules and compounds in a substrate 
through plasma doping which is capable of controlling 
does quantity. 

SOLUTION: A semiconductor substrate is held on a 
substrate holding table 6 in a chamber 5, and source gas 
7 is introduced. The source gas 7 is mixed at an 
arbitrary ratio with a mixing means and introduced in the 
chamber 5 by an arbitrary flow rate with a flow rate 
control means such as a valve. After that, B2H6 in the 
source gas 7 is made into a plasma with an ECR plasma 
source 8. The state of plasma in the chamber 5 is 
observed with a plasma- observation apparatus 10, and 
the luminous intensity is measured. Dose quantity is 
understood from the luminous intensity. The value of 
dose quantity understood from the plasma observation is 
compared with the value of desired dose quantity, and 
the state of plasma is properly controlled on the basis of this difference. As a result, desired 
dose quantity can be obtained. 



I 

7i 



A 



10 



lr> 



® b 



to 

m 
m 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



23.03.2001 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAAcaWoqDA41 21141 98... 2005/01 /05 




THIS PAGE BLANK (usproy 



(19)B#|II#fW (J P> (12) ^ |fl >£j= |^ ^ 3| (A) 



#|g2000-114198 
(P2000-114198A) 
(43)4*18 B ¥J«12^4 Ji21 8(2000.4.21) 



(51)IntCL T 
H 0 1 L 21/265 
21/22 
29/786 



F I 

HOIL 21/265 
21/22 
21/265 
29/78 



F 5F1 1 0 

E 

T 

6 1 8F 





!($iS¥l 0-282425 


(71) AHA 


000005821 














(22)mrae 


¥J«l<MF10fl 5 0 (1998. 10.5) 












(72)§89Wf 














«T«S8 
















(72)«W# 


*» 










AEfcFJJMfA^PWiooesas 


















(74)«SA 


100097445 


















F^— A(^#) 5F110 HJ01 HJ18 





(54) SM«ra*^it«» 

(57) [SKI 




is*** i ] x^x-r Y-vz/yzm^TmwwK. 
&«*<&«c*j»i-* - * a* prtrc*>* ^ t t 1- 

[III** 2] *KfcX?X^ftrraX?XrftX» 

X7x^o«flBSr«ai-smjwxet, tumMc 

S^v^r K-X*ft«Wi-5«»Pxafc«r«1-«r irt 

\z s k— x***y*ir a z t ztrnt-tzsnikm 1 x« 

»«fX«. Si^t^7X-ri:orao^r^$r3R)^-t-S 

[sg#*6] 36*#ffxaK::|8l*-T\ 9^*^3B*S» 
&£r»B& «r»* b -tznim 5 icffi^^cS 

[5***7] '<4TX$M£xmz&\,*X* S£^7 

zmzmmtz rtia^ k-xammw 5 r b 

[Bt**i 0] MtoBfl^HMPI-* K— 
X**M«H-« r. £ i" £f*#* 5 9 *> 

[i«** 1 1 ] ^-^r k:»ft* WAi-s y— * 
tt**«fc, •ME^-r^-rt-citBlfcKtX^X^ft: 

«rflB^ir^-rtoX9XTtf[)ttflSr«JW 

[«3M(12] Wm**#+ WttfX^X^flsLfc* 
&#b'7 ! 7XTb<Dm<D'<<<Tx%Wfer 



MMt* i 3 ] g*#* l^iom ^rjx**K:fla«<D 

^ftftfUit, WE^^^<-rt-C«rlB^«*SrX9X 

[XHot&ftttRn] 

[0 0 0 1] 

^ttfv^wwic** ch^k ft:**. 

[0 0 0 2] 

P i©W#*<W«" 5 IW« b fe So 
[0 0 0 3] ^«*Sr*»ff*lc#A-r*¥«fei: tt 

Xy H^Ti-*fcV^ 5 U 
[0004] ^rr-e, ro-fty^A&lcftbSjRS^ 

X9X-eK-trv^tVN5^Ftt*2»A^«fe<0?PBC 

[0 0 0 5] X?X^K-tf^fc^5^tMrfl!^a» 
£\ ft*«rHtti-Sttlc* ttf?ttlc*M*«>*A*1fo 
T*"C\ SIMS (-*^*^fltft#1Jr8r) fcV^^fMfe 
Sr»v^T X*«r*«>*^ $ fclcSM&JixaSrfT o 

«dB-f5xm^^«rXT?*)*o ^tut, *©e*ic«-^ 

[0 0 0 6] 

*<OJ3ff-Ctt. X7X^K-tf^Xfifc«ttS*M*> 

Sc«>xtt*aa+oX9X^ttjRoa6»fc i j:o-c k-x* 



-2- 



[0 0 0 7] #*S, WT»<t^tt*»AftWt>oTff 
[0 0 0 8] 

[0009] ^9x^<o^»sr«ao-r-5« 

lei*. «*i:LrK— X*SrffjHc*d»i-5ri:*'C 
[0 0 10] 

^) . »*tttt* (*K«Mu *6 

[0011] *&w<om&<Dj&mo—Wk u 

T % MOS h^S^J***«3S^a»^l;ioivc. 0 
[0 0 12] *T. 01 (a) fcSWJ: 5 Kl % P$h>P 

=*>*&io±tc x n ? oi/i^^ 2 io i h mtm 

^U-r. * — h ®MbJ£ 3 co Jilz h ®& 4 £r - >- 
^fig-t^o y-hiS4<OS^2 0 0nm, 

HI 5 0 nm"Cj)5 s 



[0 0 13] gctc. HI (a) o>aMMM«*r. ^-r^ 

^6©±fc##$^fc«L 5rtlC**2 0 0 

sec mcoy— 7 Sr^A-f"5c 
[0 0 141 *2f*7l21f±* ^tifc5B 2 H 6 ii 

te&fcVtm-vrv>'<- 5 rt^#fi*«rWA LTV^ 
[0015] ^^-srticSlASHfcy— 

^^f^7 4 , ^B 2 H 6 Ji. 5 0 0WOECR/7Xvl8 

lc£9:/^X-^fl;£*x5o w^^. ft^-5oS$ 

ili4X10" 4 TorrtJ)5, ft*5* ::t(4^7X 
vliUECR^Xvi^v^^ ICPi« 

ttffSl OICi *) s ft^5l*l(D^7XT^i«: 
(A 1 n~X 1 S)OS^ig^*fJE&r5a^4 3 3 2 Aco 

SBHWt^x^inHii oicj:* usurps (« 

[0 0 1 7] »*#*f**lc£<5** 
v^W^tcJzD. ^9X^<o«t»*rffjilc««i*r-5 0 
[0 0 18] -*-jfc*>tK ^Tt^S h&fct <Dm\^ 

^7X^ott«*««Pi-*«fe 

ft^- rt<DJEAW« % ^^»ftww. y— ^ 

«ffit6-t^T#5o *Hl£0y*T?li> RFlIl l£r 
Kit, *»frSSiJi#B^fi (09X.«3OOW) COR F 

m>j3&$vn'rz>zb\z£'). :/?x-70ttft*miLT 

v>6 0 i-*fc>t>. c:oRF«^jjcJ:*)^tt:®Kii:7 0 
ovcSa/^r^MtS^ 2Kny^ty|:700 
eVOjD»^*A'^-T?*i»«:aaR*C»AUTV^. H 
1 (b) fi. Bl (a) o*»fle»«lc*P^9Sr»A 

[0 0 19] ^*5. m?rt:|6*Sft*i: K— XSfc<oH 



-3- 



# 



[0022] r r-c, y^x^omm&z.vm'mc <t 

[0 0 2 3] 



[0 0 2 0] ^tt^X-rzK^^^/^K— f 
V) X^X-^ K-fV^^^^/V^- tc^f 

SX^X^^vs/^/i-^^sft^jc^:^ < ftso 

X-^^Vv-^/Vir^lfCWK^i-S^J^-fT^ 

[0021] £ £>lc. X^X^ofttJ4St^M^Axa 

-^ttfSo ^*£&>3IAffflC. FfMOK-X*^^ 

: 6 inch NSv/ U 
K-tT >X3£K : X^X^r K-fc> ^X3£S; (^TflLSlt^M) 
K-fy^tt : K-tf^X^W lOOsec 
RFt^J 10 0 — 3 0 0W 
ECRi^J 5 0 0W 
y—Xtf* : B 2 H e 2 0 0 s c c m 

: 1 X 1 0" 4 To r r — 2X 1 0" 3 T o r r 
ISttfcWkftM : RTA lOOOt, 10 sec 

ht&&mfe : 4*£*f& 
S IMSai^:— Vmr^n O z \ Z^tVl Positive 

— ^^^^yV^— 3 k e V 
3£5t##f : BH7^*/VCO(A 1 n~X 1 S)iD^iSmi-^-r^^4 3 3 2 

&<D£5K#5 (B9 3*>t>EB5*JiR) . 

[0024] ®3«:, *m*mm\£WiMirz>K?nji 

<£>§§^$r^L-Cl>5 0 S3 J: I?, RFi^j$:10 0W^ 

iffAllc «fc»K Jttfe&fttfJflftlU B K-X*^it^a 
wt^Tltv^. **** RFt|^W§:^||)$t^ 
IMSSI^O^m (®4#JK) Kliixtf, RFl 
1 0 OWt 3 0 0W^ B K— X*tt#* 4 X 
1 0 A5 cnT 2 fc 7X10 16 af 2 t?fc 9 , R F*2>, 
*. B K-X*CDZ#OP^iC±^(Dgg^^#&'t-5 r £ 

[0 0 2 5] tilt. 0511 ^ttMlCHttn-rSRF 
^#X«i:X7X-rt<ora<O^T^*5J:t^ 



[0 0 2 6] Lfc^ot, B3^&B5lCJ:fttf % 
-X*o#^$r^J»fTlr^r *5J:t* RFWtrM 

itsrtia*), '<-fr**5j;t*K-x* 
[0027] ±a©J»©8*Sr, *-r*v<-© 

[0 0 2 8] 06lt ^^rW<-H^att, 

J: * B H?3?*A^J»ttUfcfti ZTJmmMMm 

9. ^+>v«— Jtffiftfel. 5X10" 4 Torr^e)4 
x 1 0" 4 T o r r *T*i^H$^rS m%M.m&mv 



-4- 



-Y^'*— ^^S5:4 X 1 0" 4 To r rd^8 X 1 0~ 4 T 
or rtTililll^tSi:, ¥&ftmt&mM\^ h« 

0 8#J8Q fc**ttf* ^■■v^-rt©JffflKdSl. 5x 
10" 4 Torr, 4X10 _4 Torr, 8X10' 4 To 
r r CQ^§£\ B K— Xfite^* 3X10 l6 c m" 2 7 X 
10 15 cm -2 , 5X10 15 cm- 2 tfc^ ft^-S 

[0 0 2 9] 0 9fr±. ^Y^-K^Kt. 

(dm&ZtfIsX^^Zo 09 surx&ms— $l<t> 

Kf?H (lXl0' 4 Torr-4X10 _4 Torr) ftt 

[0 0 3 0] Lfc^ot, 0 6^e>09icj:;h,rf. 

w £ I- J: 9 . 3&3fc&&*5 ZXfi H-XMr*W 

t>d^ 0 :^X^co^&S:teJ;T*^T* 

[0 0 3 1] Wc. ±3fio*fl:-cj8»«rfTofce*Sr. 

1 O^f>01 2#J£) o 

[0 0 3 2] 01 0|i x y-* (B 2 H 6 ) m&b. 77 

y— ^8«oM3E»$*fc»^<os iMsasoft* 

(0ii#i$) M<fc*xtf. y— ^»S^5%. 0. 5 

%. 0 . 0 5 %<om&. B K— XfittS-* 4X10 ls cm 
_5 \ 2X10 15 cm- 2 , 1X10 ls cm- 2 -Cfc 9 , y-*» 
fi, 3S3fc&£, B K~Xg<OH#OfBfcJL»<3H«## 

[0033] ^fc. 012ft y-^»«t, *m#m 

Sr/TUtv^o 01 o:fc<fcTJ<0l 2 £9, y— *»S£r 



[0 0 3 4] Lfc#oT. Hll O^bSl 2{C,tixl^ 
38#&«tf>*/Mc ioT K-XS<0#££*iJBre * £ C 

y— *«£&*j»-rnrf. xg^&ic&jrr 5 w 

[0 0 3 5] EUiG) ^^X-rO^li^aj 
V— ^»*#«rftl«iUT^7X^«)«l6*iW«i1-e^ t 

^»«Sr«^»c«W"*-*r fc*j:j:0X7X^« 
HB (i-ftfc>%K— X» SrftWUfctf. 

ecrI^ y-^^it, y-*#.x» 

[0036] 

^S^SAXm^^fTbT, K— XS<SrjE5|{c^:^5 
/w&£oT K— XS^^i-^^ds^tv^^ SGftMP 

^m-fsr tasTtr. -c**>^ofc*w#*«tt. y- 

[ia®offfi*ftIft^] 

[^i] ^^^iico^lico-^-e^aMos 
[ei 2] i^K^e^mgi 

[03] RFl^J, BH7i^*^«>l8*S»*, -y-hS 

[04] RF^J^»^t^S IMSSl^ 

[05] RFt^J, ^T^, ix- 
0 

[0 6] 9-*rf<— MQm. BH7^*/^1»S, 
[0 7] ^V>"<— n&fe<Dfr*&W)£lttlW&<DS I 

Msanae*^-rjBi©Bi 

[08] ^viss*—nQ&<D**mh£^itw&<»s i 
m s m^M^-rm 2 oia 

[09] ^y^-k^s, 'Vr*. ^-hfist^gg 

[010] y-^»«, BH7^/u©»3Htt» 



-5- 



# 



[0111 y-*m&t<D?*&mW}£itTcWr&<ns IMS 



1 pii/ynys^ 

2 N 

3 h^bm 



4 y-Mft£ 

5 

6 SKftftfr 

7 y— 

8 ECR^XvI 

9 #n v 

10 ^X-eW-jUS 

1 1 RF11 



[@U 



[H2] 



(a) 



2^3 



Cb) 

i ; s ; 
4 1 4 ! 



7 v-xara 



O H©^ 

*«fMM< 



[031 



Intensity 
Resistance 



300 



< 



CO 10 




200 
RF Power (W) 



8 



5 



v 



RF1« 



1 1 



[04] 




00 OlOO 



0. 02 0. 04 
Depth ium) 



a 06 



-6- 





Pressure (Torr) 



-7- 



m i o] 



[sin 



RF Bias Powe r=300 (W) . 
Pressure=4xi Q-* (Tor r), 
B2Ha/H2=a 05-5X 



RF Bias Powe r = 300 (W) . 
Pressu re = 4* 10~ 4 iTo r M , 
B 2 He/H2=0. 05-5X 




D 3 

B2H6 Concent rat ion (X) 

mi 2] 



10* 



1 0 



1000C, 10sec 



2 io 



10 8 



o 1 0 





BzHa 


Dosage 






4x1 0 ,5 cnr 2 




^0. 5% 






C\,0. 05X 


ixi o ls cm-2 









a 00 



a 02 a 04 
Depth iiim) 



a 06 



RF Bias Power=t300(W). 
Pressure=4xi0 _ * (Tor r), 
BzHb/H2=0. 05-5X 




-8- 



